^  UiA 


NOTICE:  When  gdyeinment  of  other  dfavlngs,  speGia 
flcatlons  Of  Other  data  are  used  for  any  purpose 
Other  than  in  coanectlon  with  a  definitely  related 
govesaaeat  proeureaent  operation,  the  u*  s» 
Ooveinment  therehy  incurs  no  responslhllity,  nor  any 
ohligatloa  \&atsoev6r;  and  the  faet  that  1^e  Govejn* 
meat  may  have  fonajiated,  fufai^ed,  or  in  any  way 
supplied  the  said  drawings>  specif ications>  or  other 
data  is  not  to  he  regarded  hy  implication  or  others 
wise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  ri^ts 
or  permission  to  manufacture,  use  or  sell 
patented  invention  that  may  in  any  way  be  related 
thereto. 
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Report  No.  8926- Q98 

Materials  ^  Finishes  and  Coatings  »  Antl-StatiG  - 
For  Radio  Antennas 

Surface  Resistivity  and  Applleation  Characteristics 


M^traet 

Gaco  N-I5  hlack  neoprene  coating  applied  over  Bostick  IOO7  primer> 

Gaco  N-81  black  neoprene  electron  conductive  coating  over  Gaco  N=l3 
primer  and  topCoated  with  Gaco  N“82  White  lonically  conductive 
neoprene  coating  and  Cat-A-Lao  453- l“i  black  epoxy  antl'^static  Coating 
were  tested  to  detemine  their  surface  resistivity  and  application 
Gharacteristids .  The  Gaco  materials  were  made  by  the  Gates  Engineering 
Co.,  Wilmington,  Deiawarej  the  Bostik  primer  by  B.  B.  Chemicals  Co., 
Cambridge,  Massachusetts;  and  Cat<.\»l4e  by  Finch  Chemical  and  Faint  Co., 
Torrance,  California,  fhe  GacO'  N^’51  Coating  had  an  infinite  surface 
resistivity  and  was  unsatisfactory.  Gaco  N^^Sl  had  a  Gurface  resistivity 
between  10  to  lOO  megotei  per  square  but  a  critical  recoat  time  made 
the  material  impraGtical  for  production  use .  Gaco  N-^81  tppeoated 
with  Gaco  N.^82  had  infinite  surface  resistance  and  was  not  satisfactory. 
CatnA.'tae  black  epoxy  resin  material  required  bajUn|  at  g50°F  and  its 
surface  resistivity  varied  inversely  With  film  thickness,  but  was 
within  the  10  to  100  megOihm  per  sqiiare  requirement. 

Reference:  Mappus,  t.  A.,  George>  J.  C.,  Keller,  E.  E,, 

"AntisStatic  Coatings  for  Model  22  Dorsal  Anbenna," 

Generai  Dynamicc/Convair  Report  MP59-^042,  San  Diego, 
Caiifoi-Tiia,  15  July  1959  (RcfcrenGc  attached). 
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CMteklb  iY  Gebi'ge/Kaller/^thef  land 

REVlitb  lY 


N  V  A  I 

SAN  Dlico 


INTRODUCTION : 


RAOK  1 

RiRORf  NO.  MP  59-042 

MODEL  22 

o^Ti  15  July  r;.- 


The  Engineeflng  Bleotronieg  Daaign  Gtoup  expeeta  a  build  up  of  preelpltatlon  static 
ohargai  on  the  Medai  22  dorsal  antaana  due  to  the  ifiplngement  of  varioua  particles 
during  flight i  When  these  Ghargea  are  to  ground,  they  will  eauae  interferenee 
in  the  eommunications  systeffl^  Therafere,  it  is  desirable  to  have  a  eoating  on 
the  antenna  vdiioh  will  eonduet  these  charges  away  before  they  build  up  and,  at  the 
sane  time,  will  not  interfere  with  the  transnission  eharacteri sties  of  the  system* 
The  surface  resistivity  requirement  of  a  coating  for  this  application  has  been  set 
at  Id  to  IQO  negohma  per  square  by  the  Electroniei  Design  Group* 


QMECT; 


To  test  the  following  finish  systems  as  anti«static  coatings  for  the  Modal  22 
dorsal  antennas 


a*  Gacq  N-H  black  neoprene  coating 

4 

I  • 


^ —  ■ 


b*  Gaco  N^l  black  neoprene  electron  conductive  coating  applied  over  Gaco 
N>18  prime  and  topeoated  with  Gaco  N<*g2  white  ionically  conductive 
neoprene  eoating* 


NOTE:  All  Gaco  coatings  were  manufactured  by  the  Gates  Engineering  Company, 
WiMington,  Delaware. 


c*  Cat«A-I^C  45^1-1  black  epoiqr  iuiti-static  coating,  Banufactured  by  Finch 
Paint  and  Chemical  Company,  forrance,  Ci^ifernia* 

CONCLUSIONS: 

a.  The  Geep  N»§1  neoprene  coating  ehowed  am  infinite  surface  resistivity 
and  is  not  considered  satisfactoFy  for  use  as  an  anti-static  coating. 

b,  1*  The  Gaco  N-81  coating  gave  results  within  the  lO-lOQ  megohm  per 

square  Surface  resistivity  requirement.  BowevsF,  a  critical 

recoat  time  makes  this  material  impraetieal  for  use  in  the  productioa 

shop* 

2*  When  the  Gaco  N-61  was  topeoated  with  the  Gaco  N'^2,  the  resistanco 
of  the  system  became  infinite. 

e.  The  Finch  Cat-A-Lac  4^3»l«’l  black  epoxy  coating  gave  results  within  the 
10-100  megohm  per  square  requirement.  The  surface  resistivity  of  this 
coating  varied  inversely  with  the  film  thickness  and  curing  time  at  250^'’% 
No  difficulty  was  expeFlencsd  in  applying  this  material  in  the  productin  .. 


RECC»!K£:NDATTCN3; 

It  is  Fecoanendsd  that  the  Fii^h  Cat-A-LaC  4§3«1*1  black  epoxy  Coating  be  used  as 
an  anti-static  eoating  on  the  Model  22  dorsal  antenna* 
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CO 

ANALYSIS  . . 

pREPARtb  Sv  Mappus 

GHteKib  BY  GaefgeA*ii^sr/Suthefl')nd 
RiviStb  BY 


N  V  A  I  R 


SAN  piiCO 


PAOS  2 

RtPORt  NO.  MP  59-04-2 

MObSL  22 

OAtt  15  vLly  19i9 


TE^  SPECIMENS; 

ki  Coatinesl 

The  YafiGua  coatihf  ayatenia  tested  are  listed  i&  Table  !•  Individual 
finiahes  appear  In  the  order  of  applleation*  For  instance*  apecimen 
Noi  1|  Table  I*  abowa  that  an  epoxy  fiberglass  panel  was  first  coated 
with  *65  Bile  of  Bostick  prlBS  1007  and  then  with  .82  mils  of  Gaoo  N-51. 

B.  Fiberglass  Panels: 

All  fiberglass  speoiiDens  were  prepared  frea  3/64  inch  thick  Mil-Pf-18177-^ 
GEE  epo^«^fiberglasa  lasiinate* 

TEST  PRQGBDtaE  : 

A.  Coatingst 

All  finishes  were  applied  in  accordance  with  the  sianufactupers 
recoanendations  and  Oonvair  standard  finishing  practices# 

B.  Resistance-Test-: 

The  surface  resistivity  of  the  test  spesiBens  was  determined  with  a 
"Megger"  insulation  tester*  ’•Meg"  Type,  BBaifactured  by  james  G.  Blddls 
Company*  Philadelphia*  Penn#  this  Instrumeat  employs  an  impressed  voltage 
of  1000  volts  DC.  Polished  copper  bars  were  used  as  electrodes* 

Leads  from  the  "Megger"  were  attached  to  100  gm  weights  which  were  placed 
on  top  of  the  Copper  bars  to  give  a  constant  contact  pressure.  The  bars 
were  spaced  to  measure  the  surface  resistivity  across  a  unit  area*  whloh 
in  most  cases*  was  a  3  inch  square. 

RESULTS I 

The  specimens  tested  and  the  results  of  the  tests  are  shown  in  Table  i. 

In  addition  to  the  specimens  listed  in  Table  I*  eighteen  specimens  were  prepared 
to  determine  the  effect  of  fito  thickness  and  curing  time  at  250^F  on  the  refiftanoe 
of  the  Fineh  45>1^1*  The  results  of  this  test  are  shown  in  Figure  1.  laeh 
point  on  the  graph  represents  an  average  of  two  tests. 

DISCUoSIOMi 

Gaoo  NsSl  had  been  used  at  Convair  previously  as  w  anti»static  coating.  Service 
performance  of  this  material  as  an  anti*static  coating  was  inconclusive.  Tests 
on  the  N»51  coating  gave  infinite  resistance  readings  (reference  specimens  1 
ttu*ough  4).  The  Gaco  Company  roeoamended  that  their  N>’18*  N-Sl*  and  N-82  ^stem 
be  used  for  this  application.  This  system  is  composed  of  a  prime  (N»18)*  a  black 
neoprene  electron  conductive  coating  (N-81)*  imd  a  white  neoprene  ionically 


•iNALYSI*! 

;'HC»AReD  «Y 
CHECKED  BY 
REYlSiEO  BY 


G  O  N  V  A  I  R 

Xappus  SAN  DlfGO 

Oeorga/KBlIer/Sutherland 


PAOt  3 

RtPoflt  NO.  i’  F  59-042 
MODEL  2 

OAti  15  1^59 


DISCt333lCN  1  ('Cont'd) 

oondijctlve  coating  (N-§2).  ThBoretiGally *  tfee  w;.ite  ionlCally  conductive  Goatlng 
1.1  ii-v.rf'C3<=c*  to  allow  a  eurfent  to  pass  tfansVafsely  tirouph  it  to  the  undeflying 
:  i..uk  .t'leoLrofi  eonductive  coatinf*  Attempts  to  make  t'  is  System  function  pfopefly 

I  i  crii  not  suc.ce3Sful  (fefafeftde  Sipecimens  5-7*  and  12) »  The  matefials  not  only 

j  failed  to  perform  electflGally,  but  were  also  difficult  to  apply  beeause  of  a 

critical  feeoat  time.  The  neoprene  Coatinfs  were  pfimafily  designed  fOf  fain 
efosion  pfotection*  Since  rain  erosion  is  net  a  factor  on  the  dofsal  antenna* 
it  Was  decided  to  try  a  different  type  system. 

A  number  of  Specimens  were  prepared  using  Finch  433-1-1  black  epoxy  anti-static 
coating.  The  only  problem  encountered  with  this  material  was  the  fact  that  it  had 
to  be  baked  at  250®F  before  it  diveloped  the  required  elect rieal  properties.  The 
surface  resistivity  of  the  Finch  453“1-1  varied  inversely  with  the  Curing  time  at 
250‘’F  and  film  thickness  (See  Figure  1).  The  resistance  of  this  material  did  not 
Change  after  250  hours  of  accelerated  weathering  (reference  Specimen  No.  44) • 

As  a  result  of  work  done  in  the  laboratory  and  trials  made  in  the  shop*  KF3  77.29 
Was  Written  to  Cover  the  application  of  this  material  in  the  production  shop. 

One  problem  remained.  The  Finch  453-1‘aI  was  black  and  moat  of  the  airlines 
require  that  the  dorsal  antenna  area  be  painted  white.  The  Gaeo  N-8^  was  applied 
over  the  Finch  453-1*1  and  was  found  to  work  electrically  (reference  specimen  33) • 
However*  the  Gaco  N-82  would  not  adhere  to  the  Pinch  product.  When  the  N-l@ 
primer  (reference  apecimen  %)  was  interposed*  the  adhesion  was  improved*  but  the 
desired  electrical  properties  were  lost. 

puring  a  telephone  conversation  with  Pr.  Vogeliang*  Pirector  of  Research  for  Oaeo* 
he  stated  that  the  ionically  eonduetive  properties  of  the  N-d2*  which  permitted 
it  to  transmit  an  electrical  Charge  through  to  the  black  N-81*  Wire  due  to  the 
incorporation  of  a  surface  active  agent.  Tests  were  conducted  at  Convair  using 
various  surface  active  agents  (reference  specimens  29,  30,  35  -  40,  42,  43,  45  » 

49,  51).  Of  the  various  surface  active  agents  tested,  Nalcemine  G-11,  a  cyclic 
tertiary  amine  mwufactured  by  the  National  Aluminate  Corporation,  Chicago,  III*, 
gave  the  best  refults.  Chemically,  the  G-11  is  an  alcohol  solution  of  l-(2- 
hydrexyotlgrl)  -2-eoco-2«  imidosoline.  The  mecnanism  by  which  this  material  works 
is  not  understood.  It  appeared  to  function  best  when  added  2$  by  weight  tp 
unthirmed  Pbller  Exterior  Hi«Gloi|i  (No.  7574X)  and  Pupont  ^lux  (No,  83-508)  ^ite 
enamels,  Refults  were  inconsistent  in  that  the  3a.ae  specimen,  pheeked  at  different 
times,  gave  different  readings.  It  did  not  appear  to  work  at  all  whan  added  to 
epoxy  enamelf.  The  G-ll  worked  when  added  to  MlL-L-7178  white  lacquer  but  caused 
the  film  tp  crack  on  weathering.  In  all  cases,  w  impressed  vpitage  appeared 
tp  be  necessary  fpr  the  Nalcamine  G-ll  tp  funetipn  as  desired. 
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DISCUSSION ;  (Coni' d) 

Another  approach  was  to  add  copper  dust  to  a  white  laequer  and  enamel  (referenee 
speeimen  ^}*  The  copper  partieleB  provided  scattered  pathi  for  the  transoi salon 
of  current  through  the  white  topcoat  to  the  black  anti*static  undercoat.  Although 
thie  small  amount  of  copper  was  net  noticeable  in  the  filBi  there  are  two  dis* 
advantagea: 

1.  The  oopper  would  aettle  out  rapidly  and  requira  constant  afitation 
during  application; 

2i  The  Copper  particles  might  Corrode  and  cause  staining  of  the  white 
topcoat. 


NOTE I  Teat  data  from  whieh  this  report  wae  prepared  may  be  found  in  Enginaering 
Teat  LaboratorieB  Data  Book  No.  3004. 
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